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#Jgf 2003-321449 ^- v : 1/ 

[fit 3^ 1 ] 

Ktilf&K aHfi7& ? l . 3raL - m" 2 • m s e c " 1/2 W±3 . 0 m L • m" 2 • m s e c ~ 1/2 
VATX'b 0 , E.ofgRS^Of£S^2 0 m P a • s &± 1 5 0 m P a • s &TX&&Z. t 

[ft*J13] 

RJ^tftO p 2 J^± 7 &TX$>Z>m$.m 1 Xti 2 KfEttOR&ifco 

[»#£4l 

wyj^ h tfj£K*3tt*K a1S^ ? l . 3 mL • in- 2 • m s e c - 1/2 y._h3 . OmL-m" 2 
• ms e c" 1/2 filK-*t), E.o^RS^<7)fAS^2 OmP a • s M_h 1 5 OmP a • s 

fRoy; * h ^fttCiSlt* K a 4175*1 . 3mL • m" 2 • ms e c" 1/2 M±3. OmL-'m 
- 2 • ms e c- 1/2 J2JLTT-* 0 , IoiR$$«M^2 0 m P a • s W_h 1 5 OmP a • 
s &TX& %>Zt i:tH^yi7 h fEil^So 

Tt:-*^|g*^ 5 lz%im<DJ y 9 Vx. -y MEitfgfio 

itmm 7 ] 

Kfcm<D p H 1)K 2 JSL± 7 JSLTt?* & IS*!! 5 Xii 6 HfEfcO * > * ->* * -y h |E£l£gg 

o 

RSi&Op HrtM y?<DpH£t) <>1£v»»3fc3g5 - 7OMn^l^UfE*<0-f ^?-^x 
•y MSii^go 

■y MEii^go 
[W*® 1 0] 

Ml:, S)S?S5rIEil«#^^^fi-^Mn-7- ; S:^ri-«2)W*^5 - 9 tofttifr 1 

ib«o y ^ v ! * y h mmm 0 
im&m i i ] 

mftu-7-K£^xm^Zti%Kfcm<ntiMmi&^<ni&ftM:rf0. 5 g/m 2 m±l 
0 z/xn 2 VXTXhZ>mim. 1 0 i:Et©^>^yx y MEil^So 
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2/E 



m&m. 1 2 1 

$«7*'J X h ^vilCiBtt^K alt^l . 3 mL • m" 2 • m s e c- 1/2 W±3 . 0 m L • m 
" 2 • ms e c - 1/2 WT"C& ^ , loiS£,I(OM^2 0 m P a • sttil 5 OmP a • 

[If 1 3 ] 

^m^mi * ><t)^*^\ &j£$£fitc*t lt, KMig-c o.oi %ja± i o %m 

14] 

SfcifcO p H t5*\ 2 &± 7 WTt* & 1 2XI±1 3 ^ie«co®ftfBfl^fto 

1 5 1 

Kfcffi.<D pH^^^pHJ:*) tfiv^fll*^ 12-14 (Dfttifr l JfUifE$S<7>®ftfE 
[g»*« l 6 ] 

Rj£ffi<7)ttJ^M >^OttJPgct »9 ti^v^ff^JM 12-15 Offing 1 ^CfE«0®ftlE 
[IfM 1 7 ] 

RJoffiOfE^&tt^Oft^fc&^n-^-Kio'Tfi 1 -? IS^^ 1 2 - 1 6 cojpjti^ 1 ^ 

imxm 1 8 ] 

RtD?ftOlEil^^O^^#75 ? 0 . 5 g/m 2 &±l 0 g/m 2 ^T-C-*^|f^ 1 7 IZ 
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^-vl 1/ 



[««£] wmm 
[o o o 1 i 

8*fti:«L, «fU, d - 7 - n - f ^> /fti: J: i} IEiI#:i:R$I^#4 L t , R(E 
[0 0 0 2] 

[0 0 0 31 

-e-offeni, -f>*fc, <Bio»mfiK%t<7)2^^fflv^T®ft^f^-t^#fli<oti*5& ? 

[0 0 0 4] 
[0 0 0 5] 

msec) -etJURlS^H-TLT Lf v\ -eo*^ SJc> L 7tfe*t^^(i|2 

u»4^sr ti^o - <r> x n t , mm. $zmwm zmz t m n 

4 tcn^$n"rv»* j: n %0>m&m*^ir z-mwuz ; y&wmzmu-f 2> z t x% 

[0 0 0 6] 

X. tl<5> 0 

[0 0 0 7] 

L^L&7& s <b, #»<7)ig^^##L7t^tr{i, en^O^B#H75 ? il< 4 0 > fell® 

thlE#2 003-3082539 
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^-v: 2/ 



10 0 0 8] 

[^Wvfcift 1 ] 6 - 1 0 6 7 3 5 

[JfiFK'XlK 2 ] tflf 9 - 2 0 7 4 2 4 

3] #H 2000-37942 tttii 

mm-^cm4] #^2000-94825 

[0 0 0 9 J 

JoTfltfM&Jfcto (KJSifc) U dtLHioT, Bftiftft4*A < , R^M 

[0 0 10] 

fc#fl§ LTlift^i-^d t**^ra-C* ») , L*»t, E«««r«S6<k-f*d fcfc < 
[001 1 ] 

)6ifcK:i5V»T\ SERSffili, &#HiB&JKfc/-* iSRl&ifc 

X h «>SU*Jtt*K ate7) ? l . 3 mL • m' 2 • m s e c ~ l/2 &±3 . OmL-m" 2 
• m s e c- 1/2 &T~C$> ») , £of££l£i£wttJ&j&*2 0 m P a • s 1H± 1 5 0 m P a • s 

[0 0 12] 

att^l. 3 mL • m" 2 • m s e c 1/2 JilJi 3 . 0 m L • m' 2 • m s e c ' 1 72 &T~C$> •) 
, loITOIWf^^OmPa • sJJl±150raPa • sttm^^^^tt 

[0013] 

^ 7 K, -f > * £JR#L£ 4 > ?JKS«B£Wi"-& -f>^*-h'j7 v\ > * * - 1 'J 
7 v t)> <b »|B«^ y K U >f > 9 £ ZtL*><r>4Z'9 S ^'i * > * t & 

l&tSfft«:Iit«6'f>^yx7 MB»««tCi3V»-C, ±ieS^^7) 5 \ < ti>§>1fla 

f**l. 3 mL • m- 2 • m s e c- 1/2 m±3 . 0 m L • m" 2 • m s e c " 1 72 WTt* «) , 
jaof^s:jS^<7)^jg^2 OmP a • sWil50mPa • s WTf*5 d *W$kt ir2> 
4 y t V x. y h fE§li£g-C& -& 0 
[0014] 
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#JSf 2003-321449 ^- v : 3/ 

#1- £ a t^-tie * > * * 4 y * v * * h fexmmwmm-tts-'t & ig, t * w-r 

trR&foX'&oX. I^/MOTM * h ^ffifc^ttSK af^l . 3mL-m- 2 -mse 
C - 1/2 JiJL±3. OmL • m- 2 • ms e c" 1/2 WTO^ Jio»Rl£jft4>tt&7&*2 OmP 
a • sttil 5 OmP a • s JSLTT** - «h 1-£®ft§fi£i;fri£-C&&o 
[#§l«<0£&*] 
[0 0 15] 

[0 0 16] 

ffi(Cj3tt^) K ajl^N 1. 3 mL • m" 2 • m s e c" 1/2 m±3. OmL • m" 2 • msec 
-^HlTX&t) , E.o|£j£j£$<7)f£j^\ 2 OmP a • sWl 5 OmP a • s 

[0 0 17] 

[0018] 
[0 0 19] 

< v>|Elt®ft£t#£ - fc#nj]"i^fc&&o BO*,, MOKat^l. 3mL • m" 2 • m s 

e c - 1 7 2 *>» ^ k n , e»«i#± u R£i^-ci* $ ti-rmmmm a v l r 

Li do — K a«^3. 0 mL • m" 2 • m s e c " 1 72 * jgx S t , RJc^l 3 ^^^ 

-T> ^^O^jjm^S £ft£^ Q J:t)ffiLv>MOKattOii!±, 2. OmL- 
m" 2 • m s e c" 1/2 Jil±3 . 0 m L • m" 2 • m s e z' xn \XTXhh 0 
[0 0 2 0] 

X, 5£^W2 0mPa • s*i©t^i:ii, ffi»fcfr±K^$frfcift*tf>R(£ift 
£*£*-f&C fc 75 s -C#-r»ftA 9t5 s £ LT Lido 1 5 OmP a • s £;gx. &it£-{2, 12 

tL^LTLido J: Offi Lv»SSiftO*!ijSti3 OmP a • s J^± 1 0 OmP a • s J£l 
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[ 0 0 2 1 ] 

V = V r +K a ( t - t w) 1/2 

iiLt^^K -€-<7>iw?> strain > ? ? a (tw) -c* *k n>^^h^ -f a me 
»«t#onaaasniRjR$<i7tift*3&*v r f u, L^t, ay ? ? v 

9 4 A £jgx.& t, f|3>?^ h * 'fA^ix.fc^W, BP*>, ( t - t w) CO 1 / 2*-< 
§ tcjrb^ll L^^/ittlSil^^O-aiti^tin-r^o Kali, £OJgfln5^JtWfc»-C* 

[0 0 2 2] 

(AO ISO, mT-^J|^S:fflv»fc«^«^^-5/-/';>^ (l/-ffc*-A/U 

Iv^;lfif(7)at*^PPCl«f] &ES«#fc LTJi§v»Till£Lfctt^*So X 
, MisMM. t. LTIi, IfOt7US^ flUtf, iSg2 0 - 2 5t, 1S40-60 

[0 0 2 3] 

K(±, 0Jx.(f, Ca 2+ , Cu 2+ , Ni 2+ , Mg 2 \ Zn 2+ , S r 2t 5VBa 2t f©2i© 
^JR'T Al 3+ , Fe 3+ , C r 3+ S.t/Y 3 + lf<7)3ffi<7)#Jl-r ^->^#tf f^n^^C 

ftt:K^$^4wcii4v> 0 lit e »I Y t > i: fc* Cli ^ 

&m&m<niM.zm^z>o fata, ±.suzmf tzx-i ztih(D4^y 

, Br", C 1 0 3 ", S 0 4 2 ", COs 2 ", C H 3 C 0 0" » <7H C 0 CT^'W <b 
[0 0 2 4 ] 

*>t LT{±, C a 2+ , Mg 2+ , S r 2 + , A 1 3 + ®.^'Y 3 + ^# uflPi L < , Mt-H, C a 
[0 0 2 5 ] 

St, SJMco^MJ-ttLT, K*3fcifc"C*0. 0 1 - 2 0%t-fZ>Z ttmt Lv> 0 -f > 
l % t if i U>, -77, u#HB&*:ifi* 

^{±ma6^v^, foist, ^i»)ffH<^>. ^mitm^ t Ltt±, r 

«(OM«at, IlSififO. 0 1 %JSL± i o%m**s: tmn Lv^ 0 
[0 0 2 6 ] 

{±iliE#2 003-3082539 



Wm 2 0 0 3 - 3 2 1 4 4 9 ^- V \ 5/ 

— ;nfn';K>, # ;!✓;}■; 3=- is* •f- ;u -tr ;w □ — t Ko 3=- v ^ -f-^-fe ;un - x , t 

-t ^-n^t^'J tf-^T^n-^^Ti^tf £>ft£rt*\ ClftibtcRRsgSftfcv^U:^ $ 

[0 0 2 7] 

Rj£iK£*U*tL-C\ S1S$T\ 0. 0 l-2 0%tt4;t#«fiLv> o 
[0 0 2 8] 

(4\ ^ t ;u xr — ;k i-f-^r^n — ;K n - T'a tf;ur )V rr - ;k -< v y n tf ;w r ;u 
=» — n — -r-f-^T^n — ;K sec-^f^T^n-iK t e r t-7f ^7*3- 
Jl^<7)£t#£5[ 1-4 ©7Jl' + «/7Jl'3-)l'| ; y^f )Kt)l'A7 5 K, ;P7th7 
5 K^W7 5 ; T-tr h v7-k h >7^n-^fO^ h >Xt±^r F7)^-;Vi ; 
7h7tK077>, y't*t>fOx-f^i; 1, 2-AJff>yt-i^7J^ 
P > v * - ; *° 'J -xif- u y W xr - ;k *° >J -/o t? u > y 'j x? - ;Hgftf># 'J7;^l/ 
>^*U rr-;Hg ; j.*- i/ >- $r i; ri-;^ tf u > ^ >J n - ;k h 
'Jxf |/>^'J3-jk 1, 2, 6 --^^-9-^ h 'J f-^v^'J ^^->i^ 

>^-<; xt-;k yjn-f-i^^^'; 3-^fo7*+ i^>^ ? 2 - efso^t^JK^-g-fr 7^ 
+ P>7'J n-fl/fg ; # 'J ^ !✓ > ^ 'J n-^ty^f;i/x-r^7-br- h^Ofi^T 

.x-t^U, yxf l/>^i)r-;Mf;i- (Xfi^^-^) jl — h 'J jh^-. u > 'J n - 

^ ^n-;u-/n/N'>, h n-^x^ >^co#jffir ^ a - ;u ; 

n'JF>, 2-tfn>JK>, 1, 3 - V* 2 - -i 5 rVJ yV >*$tf3gif hfi%><> 

[0 0 2 9] 

*3£B£ frfr %> RJCl.* + $ ft & **tt^r«*«0***(±iRF (3 Rjg $ ft V » #\ 

StL.«E^«*tw*tLT, Sfi L < {4 3 - 5 0 ®4%OiEH X, SlSiftJCfr 
W$ft-€»7KO^*s(±, R(EiK^K*tw*tLr, «Fi L < (i 5 0 - 9 5 

[0 0 3 0] 
[0 0 3 1 ] 

X. ^l§H^tci5V^T(±, p H £ 2 J^± 7 JiJLT, 4 •) §fi L < (4 3 Jil± 6 JilTO 

ili:«#t4:i:WiU»o ro|aHi*i-C-^)ft(4\ &m&m 4 * * *K&m<P^. 4 

^ P HJ:nfS<^4J:oi:ilt4C^ s 4HL^ C <7) 4 d Hi"ftt4\ f£#^#:± 
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^-v: 6/ 



^*fett14^om*^^ J: ^ftft Lv^ 0 ft, ^f&H^tc^tt^SS^^'f >^c7) p Ht±, 2 
5 °C^T, 1??v£ Cio TiUJ^i" £ d <h tj ? -C £ & o 
[0 0 3 2] 

+Jc tCD^JjX £ Tj^-r & <7)7?& oTiHf)/^> 0 

[0 0 3 3] 

fjg c ^ ^ ^ r is $ ti , * s * > &m iz x o x *mm- k a mm z *t h 
%> a y>? tm.&<£-fr^xmmi<zm^*z> z tx\ yyw^y YtzmMi^^^LLtzm^^z 

> bm (v-r y n -fj 7°^>i<itMnwizteM&mm^i>^m*x&BM<7)mmtirz>) 

[0 0 3 4 ] 

(««■) 

*!&H^TfflV^ CI ZBMt LT(2, tRI X. (X , TlEtC|feB^-t^^-rH>y^ y 7 

^^B^^iJffl L#&7?-* r>^^ y 7 t LTfi, 1?Uxti\ 77-^/7^, ^yy 
7~7y 7 , T -fc^ V y -7 'y v 7 , > ^;i/7'7 y 7 ^<nii —tfyrfv v 9MMX\ 
fi\ W ^ r > (Raven) 7000, l"f>?r> 5 7 5 0, l/^7> 5 2 5 0, P 
^r> 5 0 0 0, U^T>3 5 0 0, P^'t>2 0 0 0, / 1 5 0 U- 

^7^ 1 2 5 0, 1/^7^ 1 2 0 0, 1-^^7/1 1 90ULTRA-IL W *7* r 

> 1 1 7 0, L"f^'7>l 2 5 5 (W±nn > fcTTttJi) , y 7 ;?-)lX (B 1 a c 
kPearls) L , 'J — if )V (Regal) 4 0 0 R , V - 77" 3 3 0 R , 'J — 7? ~^ 6 
60R, t-7r* (Mogul) L, (Monarch) 7 0 0, ^tnOO, 
-t^? 8 8 0 , ^-r-7 9 0 0, ftMOOO, *tM100, tt7l 3 0 0, 

M 4 0 0, ^r;U77> (Valcan) XC-72R (J^LL* tf" y V f±M) , 77 y - 
7 7 y 7 (C o 1 o r B 1 a c k) FW1 , 11=7 — 7*7 y 7 FW2, ii7-7*7 y 7 FW 

2V, 777-7'777FWl 8, 7J7-77 7 7FW2 0 0, 77 7-7*7 7 7 S 1 5 0 , 

7)7-7777S 1 6 0, 777-7*7 77 Sl 70, 7° y y y~ y 7 7 (Printex) 
3 5, 7"'; y T y ? 7, U , 7' l )>f77XV > 7°'J>f 77X140U, 7^/7777 
140V, ^^v^r^r^y^ (Spec i a 1B1 ack) 6, ^^->-v^7^'^^5 
, 7,/<yt^77 7 7 4 A, 7^->t^77 77 4 (J^±T"*i7* y ^±Wk) , No. 2 5, 
No. 33, No. 40, No. 47, No. 52, No. 900, No. 2300, M 
CF-88, MA 600, MA 7, MA 8, MA 100 (Jil±H^^t±S) ^£1£ffl1" 
%>Z\t tfX h&o L/^L, ^tihlzmfc-£1XZ> i><nxi±%: < , i^^77--f>7*77 

y ?7 y ?mzm&BMt Lti^tu^o 

[0 0 3 5] 

^ftWXitm L&zmffllBM t LT(±, ^FiJx tf, hHf>U7K, h ;p > ^ ;v - 

1^7 K , ^'J ^-jK/I' K-, y h X77- U y K / hU7 K2 B^<7)-^1±T 

v*^#, T 'J -9-'' ; y , > ^ y h n > , -f- * J > v n"v ;u - > fol^f |-7)- <b <7)|f 

ttifiE# 2003-3082539 
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K> 1/ y K, ? 'J K^v-tf > ^o^y- 'J K>5fcM-, K, ^'J 1/ > 

M^o^'j vy^hMM. •fv^K'Jy^xn-, ^v^^K'jy>tu>y 
H<7M v -< > ■ K'J / >?frBM, ^>X^y-/n>xn-, ^>X^f ^ / VD>tU>y 
, ^>X^/-/n>i/7 K^o ^ ^ ^ y*n > ^gf^K kf 9 > * o > V y K, kf 7 > * n 
>tP>y^(f7>xn> ^ISf4> >f > v ^M£k T V'&BM, J"tJ >V 
BM, 77/^xd>xd-, Tv;UT5 Fxn-, ^;7^n>xn-, x: y 7- ^ t v* 

[0 0 3 6] 

X, ^HB^T^ffl Ln&^mBMZ* "7-4 ?x (C. I. ) t>^-(:t*t 

£ , C . I. t»>hxn- 1 2 , 13, 14, 17, 20, 2 4, 74, 83, 86 
, 93, 109, 110, 117, 120, 125, 137, 138, 147, 148, 
151, 153, 154, 166, 168, C. I. kf ? J > h * V y V 1 6 , 36, 4 
3, 51, 55, 59, 61, C. I. kf V * y h V -j V 9 , 48, 49, 52, 53, 
57, 97, 122, 123, 149, 168, 175, 176, 177, 180, 19 
2, 215, 216, 217, 220, 223, 224, 226, 227, 228, 23 
8, 240, C. I. kfy"y* y Vm-lsv V 1 9, 23, 29, 30, 37, 40, 5 
0 , C . I . kf if > y Y -f)V- 1 5 , 15 13, 15:1, 15:4, 15:6, 22, 
6 0, 6 4, C . I . kf ^ y Y 7 - y 7 , 36, C . I . kf y*V > h -7 7 -7 > 2 3 , 

25, 2 6^^ij^-e^^>o torn. ±min^i>fe*£&<D^mMnw£m^tz^frz 0 

10 0 3 7] 

<5rHm> 

£5e I- $«:i:<7)f-^i(0 7b^?ig 'Cab -So 5t ift^ * (± , $1 x (i\ * 
^f-vy-T ? 'J ;uB^S£-#, 7,^-vy-r "7 'J ;i^-7y- >; ;i/i7;^^xxf 

7;^^X7,r^*t^ffs l/>-Vl/^>i/N-7Xy;T^*I^ kf-^-f-7 

? vy-r>7 'J ;i^*S#l$, 9 vy-^v H ym^m.^W, 7.^-uy-m^ 

[0 0 3 81 

-nf>07i-t^ij(±, *fi¥^77^^-fi^i , 000-30, 0 0 Q<nm.m<Di><vi)m 

iL<,#K(i3, 0 0 0 - 1 5, 0 0 0OllOt«t L^„ X, Mi^iii 
LTi±, ^ ^^OP±ta^7El4^^^7£l4t^o^^ >^ <h LT^-fffi-tth, 
fcMt<DJxB\±<nm±L<DM&frh, 3 0 0 m g K 0 H / g ^1^1. C t ^ti Lv^ c J; 
•)«fi L<lil 0 0mgKOH/ g a±3 0 OmgKOH/gim^^o X, 7>ik3iJ<7) 

i^^nitLTii, > ^^^fet-t^iij^-icittr 0. ngi^±3. ofgi:iT-e&<2>- 
, mmtm<7>m&-x:ift$ l < , h^j±, o. 2tei;i±2f&aT-c&&c l 

#m£m 4 ym ^m^-t z t -?-t-ft%mm±mtim hti&tf, K^m.^ P h ^lar 

[0 0 3 91 

iotff ) M > ±ie l tz i o 4- t>^j zmm-tz>zt%< 7km%mz ftn-t &z\t 
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CB) 75 ? #tf fbft& 0 &T> v ? ZMizt^xm.Wir&o 

10 0 4 0] 
<T^^->14CB> 

7^t>tt*-^>777^t LTIi, *-*'>7 7 7 7<7)S®(:, tfllxjar, -coo 
(M2) , -SOs(M2) , -P0 3 H(M2) > - P 0 3 (M 2 ) 2 Ml£ ti& 'pta < t i> 

u>)&m. t y^-'y ^ximmr j**mt>-? 0 znh<n^xi>m^. -coo 

(M2) ^-SOs(M2) ZiJ-^yy? y ?mmiZffi£LXT=-j-ynizmW-&Libfz 

*-*'>^7 y *J±, >^^O^f^^?^ f ^/ ca6N ^#PJ3Jl#^fjgM<W#& 0 

[0 0 4 1 ] 

LTf±, 1ylJxt£\ Li, Na, K > R bS^'C sf W^ii^o X> «7>^^^A 
>^e^H7A, xf )i/7>^;')A > y'xf )P7 yt-^A, F 'J xf ;l/7 y^x 7 A, y> 

10 0 4 2] 

S-T^-^ A t L/:geMi*-*>7-7 y ? t LTIi, 1ylR(i\ TM 2 J tfT)UJi 

Aum^-r^,7jffi^, mzn^xHmt Ltim-&mitT y*-^ Azmmtx rM2j 

[0 0 4 3 ] 

7xi->tti;flLTv^|e^tl*-^>7'7 y ? OMilTjft £: Ltl±, tfiJxJf, 
# - sK > 7* v y 7 £ ^ffiiafif St V - ^-e^-fLMi- & 7? ffi^ ' <b n Z> o 1/lJ x. (±\ 
-fttc J; o-C77-^>7'^ -y y^Mtc-COON a^^fb^^$-^^C<h7)^^^ 0 
[ 0 0 4 4 ] 

flit LTIJ, 0!lx(£\ ^J£T-iU - 1 2 <7>m%m% L < J±5H£fMc<oy;i^ M 

^Uli*1^7xxu>i, < te*€t&0^7^U^7^f ^*l& 0 - 

7xXyyISy f 't7fP>IOtiIt LTIi, 1ylJxJi\ 1 ~- 6 Ofi!^ 

0!ltLT{±, -C 2 H 4 COO(M2) , -Ph-S0s(M2) , -Ph-C00( 

M2) ^ (HU Phl±7xx^i^t) ^tf^fi^o 
[0 0 4 5] 

±%m£:miRLX, 4 > ? Ofeltuffl v^>T J: v^> 0 X, ^ >74>Og£5H$I!iy>-^>r 
7 y y<^?^nii: LT(i, r/y^lC^Lt, Itli^N 0. 1-15%, #^(± 1 

•y^ti, ^ tpiz^ztitzm^iz, +fr%ftmmzmni-z>z\t&x£z> 0 n:, 

LT-^PLT ^ J; v^ 0 
[0 0 4 6] 

tilliEtf 2003-3082539 



2 0 0 3 - 3 2 1 4 4 9 ^- v : 9/ 

*f&9§Kffiv»<& > ?<D&tft Ltli, _tf£L*: to coffee # * ? n * 

[ 0 0 4 7] 

5 0 %0>iEH7&*$Ji Lv> 0 
[0 0 4 8] 

>?mmv>®im. mm&ij*^-t2>£oiznnir2>ztt>mtL\,* 0 *fkwcmm-r z 4 

[0 0 4 9 ] 

xf ji/j^n-JK n — -fxn\i)VT)Va — )V^ -i v 7"n fc; ;V7 )V n — n — 
"/■f- ^ T ;u — ;b , sec- )V T )U — )V „ t e r t - ^ ^ T ^ - 
1 - 4 CDT^^^T^n-;!/^ ; y^fA'*/l^A75 K\ y*>f ^7-b h75 KlfCOT 5 
K!g ; T-fc h >\ v'T-fc h >r;u=r — ^foy h >Xlttr h 7JUn-)i/i ;f F5tKn 
77/, v + ^-y- >^<o j.— -r )vm ; *° 'J -^-^ v y try n — ;k *° 'J 7*n t? w > n - 

;H£<7);J? iJ7^+l/>7'J^- ; V y 7 'J =r - ;K 7°n 7-f- 
l^^'j n-;K h'JifI//7'J3-^, 1, 2, 6 -^**ty Y »J <f-*'J7 
'Jn-)K ^^-> z/ju^f-uy V 1 ) ^ - )V^<r>T )i * V y 2 - 61®<0 

tr- h^li7;i/ + ^x-f)V7-tt- h ; -t «; > ; x.^- 

(Xl±xf x.--rJK yxf l/^^'j3-;Mf jl/ (Xiixf ji/) h 
y y^-;i> aiixf ^) x.-f-;mo^fiffiT n> n - )V<Dfe%kT )V 
+ ^x-r;i/j|; h U>f n-^^n/O, h y d-^x^ >f «#l7;vn-;i' ; 
N-y 2 - tfn 'J 2-tfo«JK>, l, ^-2-^ ^y*'J -7 7 

[0 0 5 0] 

^i&b^ -e^ffl -t z> j y * * iz $ n z> y^m^mmm<o^mmim iz $ n ^ ^ 
% j y ?£-mztttx, nmmmx\ l< (±3- 5 o%^iEi* t fifaf*5o x> 

>^l--a-^$n^,7K^-a*fi(i, 'f >^^ICWLT, 5 0 - 9 5 %0$eH 

^f^> Brao*ttfti|0'f>jri:t4fcAi:, ^Mffitt^J, m*&*J, P^E^'J, Kj«^J^ 

[0 0 5 1 ] 

[-b y h] 
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^-vl 10/ 



, ~7Myy, vT>, kyF, ^*'J->, r^-S^V^ y ?frbMl£ti%> 1 

«-r>?i±, lmmi-mfcztiztivyc-t: < , mz.ix\ m%z>&<7>j > ? z 2^£k±.m. 

(±, 2 o£k±<D4 y y<nn -tb, < t ^ l ^ > ^TOliRlt't^f it-^ftif 
J: 

[0 0 5 2 ] 

if, m<Dj y ?tf&n*&ttt LX^trJ y ? t LX i> £ < , mm. £X (D 1 y y £?M4 

- t* -f > f^m*- h z. t tf-c § & o 

[0 0 5 3 ] 

-4 y?, -?-£y*? 4 yy, yryjyy, />j - > 9 Jkvtrn^- ■< 

& <£ v» 0 

[0 0 5 4 ] 

*%WU*»*»*JR(&fKJ±, K&fSifcK J: -i y 9 ft Tliffc 

Mi:fflv»f,ns^, -!-<7)P^<7)iBil^ft<h LTIi, < t & y 7 iz X £|E£i£ >f > * 

> SJ£$£fESi$t#<04>& < t i> 4 > ft SfcttUft-S--*-* III £: , <f > ? £|E 

I1S#:|I ^?yx? h #5£"Ctt#i- * IS t £ £ ■flfcflESWffi-C* * o - <D%i&lz 
, $^i:^4IU?l![S:fflv»rv>5tJi), KJRlS?SH «t o T ^ > ^ tfm%mi*±xmM 
*v»jirMbL, #i-> *7-7'v-K^tL^:H^<, it^tti-^ffin^, sits: 

[0 0 5 5] 

y HBS^ifflwi^Mort iv^, #i;, n-^-^-caE»«#tcjfe*L^» 

i^M^fpii, DtiiSt; XhmM\zYcM\^X, IES*#^*&— Ujfe 
^f^c: t^fflil-e^^o elicit LT, #S£imi^£RtD7j£{±, ^wftjgttS^ttJS 

[0 0 5 6] 

##*i±, Kfcm<p<7>&m£mj j-yn^^tnA. M^^nirtitKfczit&j >^i:<to 

TltlItl.Ci:^i^^ 0. 5 g/m 2 W± 1 0 g/m 2 ttTi:fl. C 

tL^iei^<^]ift<o^^^-tt^^«i4^<7>ii*-e^i lv> 0 3Eu«fi l < i±2 g /m 2 

mtE!|f 2003-3082539 
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^-y*: 11/ 



[0 0 5 71 

f&mmit, > u r ^^yx-y h mmn^nmir^ i> <dx\ ieii^ v Kit, m 

K*-t7 H 6tt, (JilT, IBfilS; tUn) 19 *%U&-t Z>tzsb(Wfe%k h W 

[0 0 5 8] 

IBil^yKlfi, > * efctHPj^Jfi $ ntzMZ 7? t- > 1 1 fflKBEfiJ-*-* <fc o U Lt 

-f & S o ft , fEii^ y K 1 &*:<n±.Ue>* f 'J y ->*rt (c >f > * # - h >j y v * 
If Ltv^o 
[ 0 0 5 9 ] 

^t'J'V 2 ti\ fEii^ y K 1 U E.o|E#l^ 1 9 OiH^fpJU^&o XWft 

%>2^<F>1fJ vm 9 Cj&otM^lt^ - hrt ? -C# S 0 X, lEft^y Kill, C<7)+^ 

y y*2 (D&m&mtmML-cmW} u -f > 1 9 icp±aitT®ft^ffM-r 

[0 0 6 0] 

-f 1 7 £_t;£|nH::fl>JEi- 1 8 K «t 0*±fiOv- hrt**&«n-7- l o KEE 

^^-r-Kx^xmmm&L. ^mfF^^-miKizx <om±^L<D^- v (ieiimi9) <d 

[0 0 6 1 ] 

ft fciESMKl 9(i, 1 2 t, *-*U::JE« LTv»*/hgo 

- 6 tCiot, #&jtt*-fe -y h 1 6 <Dffimm 1 6 At^-^ K2 7 Wjfe 
?iffi2 7 A £ U?&oTje^|$*LSo -ti^O^iiMti, «f ran- v- 1 2 i l^kfiUfcRSIl 
£ffi< «fc -9 iz Ltilffi LfcW*»e>*5 0 l^oT, IE£1I£ 1 9 14, dft^ojftjgtffl 1 6 AS 

&£*i£®(4, ^H17 *f)Il$tit + ^n-7- 1 2 i:lt4itli, T^|6] 
£ftv>T^£^\ ISil^y K 1 H*t|p]-rSB#*-e(±, ±^fp] (IEi^-y KIM) £[n]<o M 

[0 0 6 2] 

Hli:^Lfc8Itli, RJ£?ftife*#&(i. 9cizm-<tz 4. d -t -y h l 6 [*Hif£ 

22L 2 2 izmm<D—M*i&Lfzikm"c®&&feiz%wz 

titzm&v-=7- i 3 t, K«n-7- 1 3 t^fft^^ii i:Lt@ei$H, fio# 
*£n-v- l 3 t»ttL, |5j-^f6]^IUlKi-S^^D-7- 6 £ ^Lt, 
^jn-7-6{i, lEfllJU 9 ^rJKiii-S^^O'f Wn- v- 1 2^Wm R^ft 
t%2> «to CLTSeiLtv^o lot, lEillftl 9^ii$tLSP^, 4«Kln-v- 1 2 
(OHIKi:#ot^rBln-7- 1 2 5^1*0-7 - 6^HH£-rs 0 -e^lg^r. tt*&n-v 
- 1 3 i:io-Ci*n-7-6 <7)SB^R(&ffi 1 5 7&W&$ti, IC, i*n-7-6 

*p^n-7-i 2tciotttjf$n?tie»«i 9oen^Btc> mm* < K&m&mm & 

-9-6 cj;c-ri$$tii> :tti4, 
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[0 0 6 3 ] 

X, HI 1 t-^L*:®fttfM^mTfi, ffiJt? >?22[*HC7n-hi Am^ihfiX^ 
&o :^7n-M4lJ, RJoffil 5 «t 0JtSoev^R"C*0, RSil 5©IIt:^ 

[0 0 6 4 ] 

HI 2 (4«*^flS*jEiBa»'bjt.rt:ia-T?*So 5»**^J4, 1 <7>f|#7j ft 

i:j&ot, ^SOflJK^^i-^^^tfb^LTW^o Hlf, TFu 1 1J b&7fiZtltz& 
it:, JRJStffil 5tf))8[BXIi7D- h 1 4 ^31 LTv>5J|^ifr^St-*-5 0 -7j, 

mi s^so^&v^ t ^Ltv>4o MoT, ^ ^micTj^ 2 i^^^^m^i-n 

[0 0 6 5 ] 

loAof:^MtM$ti^fiAP 2 0 KUL&tr d t liZ X Offi^? > 9 2 2rti:R 
[0 0 6 6] 

_hteL7t: J: o %Kfof&mi(i^&LlzlL oT, RfciS 1 5 £ ftfcKgbJft 1 9 ti, t<D 

leii^ y ki ^<b-f y?ztt5-zti&o &±.<r>mf£iz&^x&^ en^ 

SftfcffifiMRl 9(4, l#^n-7-3i:Cli(:)±gt^tt¥4ii:J:oriaifM$^, 
M"f 5 ±tc * * -7 ? S ft £ «, 
[0 0 6 7] 

[0 0 6 8] 

CftK^L-f K43v>-ct4, KB\&tKlBLfz-fe. 4 > 9 tp<D&tfJ&frlt%zmmft-<7> 

Mtf&^frizff frizz ZttiWi L^tzfr, ttl£J±fiv^^8Bi»»^)Sg*tt^o«jS-CSF 
S Lv> 0 *#:fi<jU(i, * > ^<7)f£j^£ 1 - 1 5 mP a • s ttUUfi Lv> 0 ^ y ? 
Vs. ME»fc*3tt*>f >*otttfJ£j£te*>j&-C<>, ±IE<7)4 ^ >^<7>^ l ^^J^£pgi- 
[0 0 6 9] 

-77, ^ > ? -y MEfi^ffi-e, *s&ijuo-b y h y > ? t Ri&iKown i> 

b : > ?ztti^LtzmzKmmztt5--?2> 0 

*$£m<7>Btto*f&frtii£, Rfcmz. J y9\z%ti orient i:ie»t-&is* 

[0 0 7 0] 

H4tc, -f ^yi -y MB»MO»UO— ««r^i- 0 HI 4 IC*3V>T, 61(±7^tf>^ 
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mtt LX<D7U- VX^<0, Jr<D-t$iilf7-U- VVkW&# iZ £ o Xi^WM^. £ ftT& I) 
, * U/s:-(7)^^^i- 0 7*U- K 6 1 (ilEii^ y K 6 5 K «fc &E»fttt£IB& Ltz 

M^aem^ft. ^vwrns-. lEit^-y K6 5 <t)»iik^ c^a l /:§ it-ijf ? 

ft&o 

[0 0 7 1 ] 

6 2t±fE£§^-y K6 5C0^t±lPllO^-Vy 7°T?^)I9> 7^-K6 1 KfiSMg * - A # 
yya^Cget^ti, ESk^ ? K 6 5 <r>&W}Jj&\ £ Sfla&^lpjK&ft LT , -O^ntftp 
ffi^SiL, y fcr>r**T d*j£*«x.4<, MC, 6 3f±ri/-K6 
IfbtiHyt? flRJR#"C* •) , 7^-K6U IBIISI, ESft^ y K 6 5 co^iftjgg&i^ H^tB 
Ltilt-m^itSo ±IEru-K6 1, +t7 7'6 2S0 i 'O?i|ft#:6 3i:J:ot 
tt tfci EMS BP 6 4 7? s fl|j£$ft % 7'U- K6 1 R^-f > * "RiRfr 6 3 HJ; o T i±£ttP®<7)7ft;fr 

, mi&^^m^ftfrn&o ^ t y^^fr l t^i^<o^ > 7*1: «t o tEi^ ^ ko 

[0 0 7 2] 

6 5(i, PtaS-^^^+'-f&^^^WL, i±fflPfcELfci±fflPffiKitlM-*E§*«E# 
>f > * £P±ffi LTE^fcff d fEif ^ y b\ 6 6 tifEft^ y K 6 5 *J5*LTESa y K 
6 5 <D&mHrtn tztb<D*\ ') y VXhZ> a *J 6 6 Hil l KM 6 7 tjii&nrtfctc 

i^L> *^'J r/6 6 0— Uli*-?- 6 8t:ictlfii$<i4^;uh 6 9 t&ffi. 
Hl^) LTV^ 0 ItlC «fc 0 ^r-v 'J y v 6 6 J±^>f Kttl 6 7 Kj&o fc&f&T&nirfiBt & «9 , 
f ES»^ yK6 5t:i4 1 E£11TO & 0* co |$£ L tz ffl&<D ®W) & °T SI £ S „ 5 1 (± f B&ft 
Ai-&fc#<7>*&;Kg&, 5 2 fi^H^O^-^-m: ») £ ft & •) n-^-T- 

[0 0 7 3] 

Cftb60fi|j£tc j: OlEll^ y K6 5 0fttmPMt*t|p]-tS(3:fi^E^<Kfr75 f *&jSft$ftx 
E»**JifTi-SHoft-rSf«n-9- 5 3 *ELfc#««'M*iR$ftSo &±<r>m&iz& 
v^TfEif^ y K 6 5 # ? IE£1*2-T U*-i*"yy a >^M&P£, UfctbEHSSB 6 4 + y 
-f 6 2l±|Eil^ y K6 5 ^SiMIE&^M LT.v 7*1/-K6 1 ti^SfcgKtfU^ 
HSLm 0 -e<7)^, fEil^ y K6 5 0D±fiiP^7 * tf>^$ft^ 0 ft> +t7 7*6 2 
7!> ? fE#i^ y K 6 5 nvtmmizmm * -y tf > nft^mS. * \y -7 6 2 (ilEIS^ y 
KO^i&MSS^tc^tB-T^ «t -9 U^»i"* 0 lEil^-y K6 5^t-A#yy a >^<b|E^ 
i?#if£g'M£i!l1-&*§£\ y-7*6 2 1^/1/ - K6 1 (i±IEL^7-r kf > y<D\%<DiiL 
itH-wffili:**, :^Sii:fiwTiEgAy K6 5oq±tt5PM(±7 >f 

[0 0 7 4 ] 

< , lEit^ y ^mim<Dtz^izmwm^t:^mir^mi~m^mmx$immmzmmLtz 

* - A sK v y a > -v^Hj L, ±|E 7 >f tf > ^ W t» ft * 0 

[0 0 7 5] 

(>f > ; >f > ^ 5/x y H±m#tt, IEii«#^O^it14) 

^l&^ic^^^-fc -y h t±, >f > ^ v^. y HEiit LT«Ft=*Fa-C*-5o ^ > ^ ';x y 
ytKm-.J-^^^'-Zlmz-XJ >?<D&mz£ ijifci«*:i±ffi-r*E»#&3& s **K 

>^<7)#14^, ^M?i7a^ 2 5 mN/m ( d y n/c m) U-h. if#K(i, fAS^ 1 - 5 
mP a • s, ^^^73^2 5-5 OmN/m (d y n/c m) ttKHIH Lv^ 0 M 

fcHIHf 2003-3082539 
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[ 0 0 7 6 ] 

U > * # - h 'J y 

T0t*&£:jt*>f >?5gL < (iJRJoffi^JR^L^*- h 'J v y'4 5 co-#!)£tf1-[2I-C&&o 

tc(± ^ai^)|4 2 ?5 ? Ktt ibnrv>5o co^4 2tcit (^fmm zw^-tzztizx <o 

, @4 0 f >*3U±RIi>?ft«:^y Ktc^l&iirffitz-rSo 4 4f±J8^>*X»4J8Rlt.ilS 
SrS$i-*"RJR#"C**o OT4 0 t LTIH y ?XltKfc%lt<7>mmmfi t tfV Iris? 

Wxlf, 116 K^LfcJ: o tc, * > ^X!±RS^^B±m-it Ltf>*E»^y K 9 0 1 Klfllfc 

y tXUKfommim^y K9 0 1 «t n i:«^$titv^ 0 

[ 0 0 7 7] 

[0 0 7 8] 

[ 0 0 7 9 ] 

(RJSfR 1 ) 

• s&bk v h >j v a (6 tk^q^) 7 « 

. # >j tf - ;i, r ;u 3 - ;u (m^-JK 1 , 7 0 0 , (fcffc 
«88%) 3«B 

• 1, 2, 6-^^rt>h'Jt-^ 2 7 SB 

• t -t^f- is y } ) 3 — ji/.X'f- v y ir 4 h'fttiafa 

1 2 3B 

• * *&* 

[0 0 8 0] 

(RJS?S2) 

• ffiBK y h * a (6 7Kfatr) 7U 

• # >; kf^ ;u r ;u n - ;b (S£"J£ 1 , 7 0 0 , «ML 
£8 8%) 3 SIS 

• 1, 2, 6-A + t> F'Jt-^ 27U 

• T-fc^-U^'J u-)\,3L+vy***y 4 YttWfo 

■ tk nm. 

[0 0 8 1 ] 

(Rj£f£3 ) 

. # 1; tr - ;u a - ;u (m^-jt 1 , 700, mt 

g£88%) 3 Sfl 

• 1, 2 -^**yy i/ir-)V 2 1U 

thll#2 003-3082539 
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l U 

• * m-& 

[0 0 8 2 ] 

4 ) 

• mwn v h <y u (6 mm) i % 

•*-'j^^7)^- (M#Jg l , 7 0 0, BHfc 

S8 8%) 3 SB 

•1, 2, 6 h 'J l 

• 1, 2 + v + l 2U 

1 ffi 

• 7K ft* 
[0 0 8 3] 

(Rj£iK5) 

• mm <i y h * a (6 tk^d^f) 7 «g 

. # 'J if-ji/7J^- ;u (m^-J^ 1 , 7 0 0, jfcft 
S8 8%) 3 SB 

• h'J^f n-^ynAV 2 OSB 

• T -fe-f- W > 7 ij n - jv jn-f- p y ^ +-9- KftSp^j 

1 ffi 

• * ft* 

[0 0 8 4] 

(R(&?fc6) 

• wbk (6 Tjcfnt;) 7 % 

• # >j \£~ )v r )v a - ^ (m^S 1 , 7 0 0, «Mfc 

JS8 8%) 3SI5 
•1, 2, 6 h 'J -t-iv 21U 

l SR 

• * ft* 

[ 0 0 8 5] 

(RSfS 7 ) 

• *° tr^ ^7^3-^ (m-^JS l , 700, «Hfc 

18 8%) 3 SB 

1 «fs 

• 7k ft* 

[0 0 8 6] 

• 1@& OF'J^ (6 TKfnt/) 7 35 

• *° ] ) kf- ;u T ;u n - ;u l , 7 0 0, mt 
JS8 8%) 3 SIS 

• .-j? I, > if «j rr - >V (ft^-m 2 0 0) 5 0 U 

1 35 

• ?k ft* 

[0 0 8 7] 

(Rj£iK9) 
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y F 'J ■) A ( 6 7Kfn%) 7 31$ 

• 'J tf - ;P T )V 3 - ;u (fi#J$ 1 , 7 0 0 , it£ft 
18 8%) 3 SB 

• 1, 2 >->'*-;u 5^ 

l 7U 

[0 0 8 8] 

(KfcM 1 0 ) 

• mm -r * h v * a (6 7R*nto 7 

•^n'-^T^n-f 7 0 0 , jfcffc 

18 8%) 3SI5 

• r-t-f- v y y u a - ;vxf u > * y KftlraW 

1 7SR 

• * 

[0 0 8 9] 

(ESiS l 1 ) 

• mm * * h; * a (6 *k#n^) 7 s& 

• *° 'Jt*-^7)^- ^ (S-^K 1 , 7 0 0 , mit 

ms8%) 3m 

• * mm 

[0 0 9 0 ] 

m 1 _LfE<7) J; -9 (c LTSH3RL^R(c.«[ 1-1 l^Kat, ttKRW p H fcJFLfco 

^MS^'p HOaj5cH»i, ttJRfi- ($1111 VISCOMETER RE-80 
L) t, pHW (IMHRffcBfJK pH METER F-21) i:*Wnfflv\ 25 

[0 0 9 1 ] 
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1 : SMl~ll©!fett 







Ka-fii 
(mL • m~2 • msec - ^ ' ^) 


(mPa • s) 


PH 


1 


1 


2.2 


58 


5.1 


2 


mmm 

2 


1.6 


38 


4.8 


3 


3 


1.5 


29 


4.4 


4 


mm 

4 


1.3 


30 


4.4 


5 


i 


1.2 


37 


4.5 


6 


2 


1.1 


33 


4.5 


7 


Jfcifcfl] 

3 


3.0 


12 


4.3 


8 


4 




156 


4.3 


9 


mmm 

5 


2.7 


20 


5.2 


10 


5 


2.1 


19 


5.2 


11 


Jt^J 
6 


3.1 


15 


4.6 



[0 0 9 2 J 

BMIC. I. \dy* y Yf)V- i 5 : 3 m&Zt : y hr>7>-FGF, ^cb 

m&fc, mm 200, 10, 000, mi&fr 1 0 %<D7^mm.. : tk 

(707?XI) twft&#., 0. 3 mmgOy;^z7 tf-XS: 1 5 OfflftfciKU 7K^ 
Loo, 5B#ra^ffe^aS:firo^o - O^ffefRSriS'C^SHS^^ft-Offl^ieT-Srlfe* Lfc 
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